..Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 11-258609 
(43)Date of publication of application : 24.09.1999 



(51)lnt.CI. 



G02F 1/1337 



(21) Application number : 10-060123 

(22) Date of filing : 11.03.1998 



(71) Applicant : ALPS ELECTRIC CO LTD 

(72) lnventor : SUGAWARA SEIZO 

AKIMOTO TAKEMI 
OKAMURA YASUO 



J' 



(54) RUBBING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively suppress 
static electricity generating on a substrate, to prevent 
electrostatic breakdown of the substrate, and to enhance 
the yield by monitoring static electricity on the substrate 
surface in the rubbing, applying a voltage on the roll 
wound with a rubbing cloth to offset the static electricity, 
and controlling electro-static charges induced on the 
rubbing cloth. 

SOLUTION: A roll 2 is cylindrical, and an insulating layer 
12 is laminated around a shaft 1 1 of the center part, and 
on the outside thereof, a conductive layer 13 is 
laminated. The conductive layer 13 is electrically 
connected with an electric power source 3, and the 
electric power source 3 applies a voltage on the 

conductive layer 13. A probe 7 for static electricity measurement is arranged in the 
neighborhood of the contact part with the rubbing cloth 4 and the substrate 10, to measure the 
static electricity on the substrate 10 in the rubbing. A control part 8 controls a voltage 
outputted from the electric power source 3 based on the data measured by the probe 7 for 
static electricity measurement, and thereby controls electro-static charges induced on the 
rubbing cloth so as to offset the static electricity being generated on the substrate 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the rubbing 
equipment coped with so that it might be hard to have influence by static electricity on a processed 
material in the case of rubbing processing about rubbing equipment. 
[0002] 

[Description of the Prior Art] A liquid crystal layer is put between two glass substrates, between a liquid 
crystal layer and a glass substrate, thin films, such as a transparent electrode, an insulator layer, and an 
orientation film, are prepared, and outline composition of the liquid crystal cell used for the 
conventional liquid crystal display is carried out. Among these, the orientation film was prepared in the 
position which touches a liquid crystal layer, and has played the role which prepares the direction of a 
liquid crystal molecule so that a liquid crystal molecule may take a fixed orientation state to an 
orientation film front face. The rubbing method is in the typical formation method of an orientation film. 
The rubbing method orients by on the other hand rubbing the front face of poly membranes, such as a 
polyimide used as an orientation film, to * * for fiber, such as nylon and polyester. 
[0003] When performing this rubbing processing, it was easy to generate static electricity because fiber 
and a poly membrane rub. When this static electricity occurred, the insulator and semiconductor of TFT 
(it is hereafter written as TFT) may have been destroyed by the electric discharge, or circuit wiring may 
have been damaged by the generation of heat, and the yield of a wiring substrate may have been 
reduced. There was a possibility that the electrostatic discharge of the substrate might be especially 
carried out by generating of the voltage beyond 100V in more than 300V and a TFT type wiring 
substrate in a STN type wiring substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] For this reason, electrostatic preventive measures were taken 
also in conventional rubbing equipment. As a typical method, the method of preventing generating of 
static electricity under a humidification condition for rubbing equipment itself can be mentioned. 
However, in this method, in order that rubbing equipment might set in the high humidity state, it was 
easy to generate rust, and this rust exfoliated and there was a problem of adhering to a substrate. As 
other methods, the method of spraying plus ion and an anion on a substrate with an electric discharge 
bar can be mentioned. However, in this method, since the amount of electrifications of a substrate was 
influenced of humidity etc., there was a trouble that it was difficult to balance plus and minus, this 
invention aims at offering the rubbing equipment which can suppress generating of static electricity in 
the case of rubbing processing in view of the above-mentioned point. 
[0005] 

[Means for Solving the Problem] The roll around which, as for the rubbing equipment concerning this 
invention, the insulating layer was formed in the shaft surface, the conductive layer was formed on this 
insulating layer, and the cloth for rubbing was wound on this conductive layer, The power supply 
section which impresses voltage to the conductive layer of this roll, and the stage to which lay the 
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substrate which should perform rubbing processing and it is made to move near the roll. It is 
characterized by providing the static electricity test section which measures static electricity on the front 
face of a substrate at the time of rubbing, and the control section which controls the voltage of a power 
supply section to negate static electricity measured by this static electricity test section. 
r00061 That is, this rubbing equipment can impress voltage to the roll which twisted the cloth for 
rubbing, and can suppress generating of static electricity on a substrate by controlling the amount of 
induction charging of a rubbing cloth so that the monitoring of static electricity on the front face of a 
substrate at the time of rubbing may be carried out and this may be negated. It continues during rubbing 
processing, this monitoring is performed, and the voltage and polarity which are impressed to a roll 
according to change of the amount of static electricity of a substrate can be changed. For this reason, 
static electricity generated in a substrate can be stopped effectively. 

r00071 As for the conductive layer prepared in a roll, in this rubbing equipment, it is desirable to be 
formed of nickel electrocasting or lei dent processing. By nickel electrocasting or lei dent processing, 
the suitable conductive layer excellent in corrosion resistance and abrasion resistance for the rubbing 
equipment of this invention can be formed. 

[Embodiments of the Invention] Hereafter, although a drawing explains this invention in detail, this 
invention is not limited only to these examples of an operation gestalt. The outline block diagram in 
which diawjngl shows the rubbing equipment of the gestalt of this operation, and diawmgl are the 
perspective diagrams of the roll used for the rubbing equipment of the gestalt of this operation As 
shown in drawing 1 , outline composition of this rubbing equipment 1 is earned out from a roll 2, a 
power supply section 3, the cloth 4 for rubbing, the safety guard 5 for a roll, the stage 6, the probe 7 for 
the static electricity measurement (static electricity test section), and the contro section 8 
r0009] As shown in drawing 2 , it is a pillar-like, and the laminating of the insulating layer 12 is earned 
out to the circumference of the shaft 11 of a core, the laminating of the conductive layer 13 is carried out 
to the outside, and the roll 2 is constituted. This shaft 1 1 is a product made from stainless steel, and 
makes the oxide film which anodizes a shaft 1 1 and is formed in the front face the insulating layer 12 A 
conductive layer 1 3 is a coat formed of lei dent processing. The coat which this lei dent processing 
a metal base material front face in the shape of a multiplex ultrafine particle, and is obtained is 1 or a 
high thin film with an adhesion of about 2 micrometers. Since this lei dent coat can be formed very 
thinlv while it has 70ohms of specific resistance cm, and conductivity and is excellent in conosion 
resistance and abrasion resistance, it is suitable as a conductive layer 13. A power supply section 3 is 
electrically connected to a conductive layer 13, and a power supply section 3 impresses voltage to a 

mmA^^Z!t^ml , the cloth 4 for rubbing is twisted around the periphery side of a roll 2, 
and a roll 2 and the cloth 4 for rubbing rotate in the direction of anow A. Moreover, while a roll 2 is 
covered by the safety guard 5 for a roll and dust etc. has stopped being able to adhere easily, it is made 
for the hand etc. to be hard to touch. The stage 6 is formed near the roll 2. A stage 6 is m the state which 
laid the substrate 10 which performs rubbing processing, and it moves in the direction opposite to the 
direction which the cloth 4 for rubbing moves of arrow B on it 

rOOlll Near the contact portions of the cloth 4 for rubbing, and a substrate 10, the probe 7 for toe stotic 
electricity measurement is formed, and static electricity of substrate 1 0 front face at the time of rubbing 
is measured. The data measured with this probe 7 for the static electricity measurement are sent to a 
control section 8. Static electricity generated in the substrate 10 is negated by conttolling toe voltage 
outputted from a power supply section 3 based on the data measured wito the probe 7 for die static 
electricity measurement by the control section 8, and controlling electrification of the rubbing cloth 
which is guided by that cause and generated. . 
r00121 Static electricity measurement of the substrate 10 by this probe 7 for the static electocity 
measurement is continuously performed during rubbing processing of rubbing equipment 1 Change ot 
the amount of static electricity of a substrate 10 is detected with the probe 7 for the static e ectnerty 
measurement, and is fed back to a control section 8. A control section 8 is changing the voltage of a 
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power supply section 3 based on this change, and it is constituted so that the amount of static elect ricity 
of a substrate 10 maybe broug ht close to zero. 

[OOB^orexample, as a result of measuring with the probe 7 for the static electricity measurement, 
supposing static electricity of minus 100V has occurred in the substrate 10, a control section 8 will issue 
directions to negate this so that the voltage of plus 100V may be applied to the conductive layer 13 of a 
roll 2 to a power supply section 3. Consequently, supposing static electricity of a substrate 10 decreases 
to minus 20 V, a control section 8 directs to output the voltage of plus 20V to a power supply section 3 
according to this. The amount of static electricity of a substrate 10 can be reduced by repeating the cycle 
of this amount measurement of static electricity, voltage directions, and voltage impression. 
[0014] in addition, the technical range of this invention can add various change in the range which is not 
limited to the gestalt of the above-mentioned implementation and does not deviate from the meaning of 
this invention For example, with the gestalt of this operation, even if it forms the conductive layer 13 of 
a roll 2 by nickel electrocuting, it does not interfere. 

[0015] . „ ,. . 

[Effect of the Invention] The rubbing equipment of this invention can impress voltage to the roll which 
twists the cloth for rubbing, and can suppress generating of static electricity on the front face of a 
substrate by controlling induction charging of a rubbing cloth so that the monitoring of static electricity 
on the front face of a substrate at the time of rubbing may be carried out and this may be negated as 
explained to the detail above. It continues during rubbing processing, this monitoring is performed, and 
the voltage and polarity which are impressed to a roll according to change of the amount of static 
electricity of a substrate can be changed. For this reason, static electricity generated in a substrate can be 
suppressed effectively, the electrostatic discharge of a substrate is prevented, and the yield can be raised. 



[Translation done.] 
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